Increase in bone marrow lesions associated with cartilage loss: a longitudinal magnetic resonance imaging study of knee osteoarthritis.
Although bone marrow lesions (BMLs) are powerful predictors of joint space loss as visualized on radiographs, the natural history of these lesions, their relationship to cartilage loss, and the association between change in these lesions and cartilage loss are unknown. These questions were tested using longitudinal magnetic resonance imaging (MRI) data in a natural history study of symptomatic knee osteoarthritis (OA). MRI of the knee was performed at baseline, 15 months, and 30 months in 217 patients with primary knee OA (122 men, 95 women; mean +/- SD age 66.4 +/- 9.4 years). To assess mechanical alignment, long-limb films were obtained at 15 months. Subchondral bone marrow abnormalities, graded in the medial and lateral tibiofemoral joints, were defined as poorly marginated areas of increased signal intensity in the marrow on fat-suppressed, T2-weighted images. Cartilage morphologic features in the medial and lateral tibiofemoral joints were scored at all time points using a semiquantitative scale. For each of the medial and lateral compartments, generalized estimating equations were used to evaluate the longitudinal relationship of tibiofemoral BMLs to the tibiofemoral cartilage score, with adjustment for malalignment. Fifty-seven percent of knees had BMLs at baseline, of which 99% remained the same or increased in size at followup. Knee compartments with a higher baseline BML score had greater cartilage loss. An increase in BMLs was strongly associated with further worsening of the cartilage score. Enlarging or new BMLs occurred mostly in malaligned limbs, on the side of the malalignment (e.g., new medial BMLs in varus-aligned knees). The association of BML change with medial tibiofemoral cartilage loss was not significant after adjusting for alignment. Lesions of the bone marrow are unlikely to resolve and often get larger over time. Compared with BMLs that stay the same, enlarging BMLs are strongly associated with more cartilage loss. Furthermore, any change in BML is mediated by limb alignment.